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INTRODUCTORY. 



Along ill the late seventies of the last century a laborer at one of 
the outlying peat moors in northern Germany accidentally sustained 
a severe lacerated wound of the forearm. In the absence of any- 
thing better to use his fellow workmen bound up the wound with 
fragments of the peat which happened to be lying near, and it was 
not until 10 days later that the man was able to secure surgical 
attention. Imagine the surprise of the surgeon when, on removing 
the improvised dressing, it was found that the injury had completely 
healed.^ 

With this incident the use of sphagnum in present-day surgery 
may be said to have originated. As a matter of fact, however, its 
use in this connection is not a new thing at all ; it is merely a modem 
and scientific revival of a very ancient practices In parts of Great 
Britain, according to Porter,^ from time immemorial bog moss has 
been used by country people in the treatment of boils and discharg- 
ing wounds. In Scotland and Ireland it was employed many cen- 
turies ago for practically the same purpose that it is being used 
to-day ; and moss was " at least recommended for use by army sur- 
geons, both in the Napoleonic and the Franco-Prussian wars." 

We must acknowledge our indebtedness to the Germans, however, 
for demonstrating the value of the sphagnum in the modern, anti- 
septic methods of surgery. Following the incident which has been 
mentioned above, investigations were set on foot as to the nature 
and the properties both of the sphagnum and of the peat to which it 
gives rise, and a number of papers were published in German medi- 

* Text in part taken from a paper entitled *' Sphagnum Moss and Its Use in Surgical 
Dressings/' published In the Journal of the New York Botanical Garden, Vol. 19, Septem- 
ber. 1918. 

a This Incident is related by Neubor (Arch. f. klin. Chir. 27 : 757-788. 1882), a German 
surgeon who at that time was connected with the surgical clinic at Kiel. 

' Porter, J. B. Sphagnum surgical dressings. Internat. Jour. Surgery 30 : 129-135, 
/. IS, 1917. Reprinted as a separate by the Canadian Red Cross. 
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cal journals, in which the sphagnum, as related to surgical practice, 
was discussed from various points of view; and within a very few 
years this moss came to be accepted in Germany as a standard 
material for surgical dressings, being used not only in private prac- 
tice but in some of the largest hospitals. Outside of Germany the 
sphagnum is known to have been used in this country by at least one 
prominent surgeon fully 20 years ago, but in general its value for 
use in surgical dressings has not been appreciated until quite recently. 

USE OF SPHAGNUM SURGICAL DRESSINGS DURING THE RECENT WAR. 

Sphagnum was probably first used on a large scale during the 
Kussian-Japanese war, when it was extensively employed by the 
Japanese as a first-aid dressing. " Many of the wounds thus dressed 
with sphagnum were not inspected again until the patient reached 
Japan, which often took 10 days, but almost invariably the wound 
was in good condition ; much better it is said than when cotton was 
used." * 

The history of its use in the recent war is somewhat as follows. 
Shortly after the outbreak of the war it began to be feared in Eng- 
land that there might be a serious shortage of cotton, and experi- 
ments were made with, various materials — oakum, wood pulp, and 
even sawdust — in the hope of finding some satisfactory substitute. 
It was at this time that attention was directed by C. W. Cathcart, 
an Edinburgh surgeon attached to the British Army medical forces, 
to the neglected possibilities of the sphagnum.^ In 1914 sphagnum 
dressings were given a thorough tryTOut at one of the large war 
hospitals in Scotlai^, and the results proved so satisfactory that 
sphagnum was at once recommended for general use. In September, 
1915, sphagnum dresssings were formally accepted by the British 
war office. At this time the total British output of sphagnum sur- 
gical dressings was barely 250 a month. But the work rapidly as- 
sumed large proportions, and we are informed by the London 
Graphic for September 2, 1916, that the collecting and drying of 
sphagnum moss and making it up into surgical dressings "has be- 
come a national industry " in Scotland, and that " the work is being 
extended all over England, Ireland, and Wales." By the end of 
1916 the monthly output of sphagnum surgical dressings from British 
organizations had come to exceed 200,000. 

On this side of the Atlantic the importance of the sphagnum en- 
terprise was first brought into prominence early in 1917, by Professor 
J. B. Porter, of McGill University. Largely through his efforts a 



1 Hotson, J. W. Sphagnum as a surgical dressing, pp. 1-31. /. 1-18, Bulletin issued 
by the Northwest Division of the American Bed Cross. Seattle, 1918. Beprlnted in 
Jour. Amer. Peat Soc. 11 : 195-226. 1918. 

J' See especially a paper by Cathcart, C. W., and Balfour, I. B., in the Scotsman for 
Noyembev 17. 1914, and one by Cathcart In Brit Med. Jour. 88 : 187-189. 191&. 
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strong sphagnum organization was built up by the Canadian Red 
Cross, which, during the summer of 1918, was turning out upwards 
of 200,000 sphagnum dressings per month. The total British output 
of sphagnum surgical dressings toward the end of the war is esti- 
mated to have been in the neighborhood of 1,000,000 per month. 

The sphagnum work of the American Red Cross was organized 
under the lea3ership of the late Harry James Smith, brilliant New 
York playwright, in the East, and of Professor J. W. Hotson, of the 
University of Washington, in the West. Although the sphagnum 
was not formally approved by the American Red Cross until March, 
1918, more than half a million sphagnum surgical dressings were 
turned out in this country between this time and the cessation of 
hostilities. Most of these were made by the Chapters in the Pacific 
Northwest where abundant supplies of sphagnum suitable for use 
in surgical dressings were early located, but many were made in the 
East. It was not until the summer of 1918, however, that adeqfuate 
supplies of raw material were located in the East and the first car- 
load of eastern sphagnum was being loaded (at Old Town, Maine) 
the day the armistice was signed. Our sphagnum enterprise was one 
of the many which the abrupt termination of hostilities nipped in 
the bud. 

ADVANTAGES OF SPHAGNUM OVER COTTON FOR USE IN SURGICAL DRESSINGS. 

The introduction of the sphagnum as a substitute for cotton in 
absorbent surgical dressings was not accomplished without consid- 
erable protest on the part of Army surgeons. But, although they 
were objected to on various grounds, the sphagnum dressings-grad- 
ually won their way, not merely as a necessary makeshift, but on 
their actual merits; for there seems to be little question that for 
war hospital work the sphagnum moss is not merely a satisfactory 
substitute; in many respects, properly made spha^um dressings are 
superior to dressings made of cotton. 

The advantages of the sphagnum for this purpose are as follows : ^ 

1. Sphagnum will absorb liquids much more rapidly than absorb- 
ent cotton — about three times as fast. 

2. Sphagnum will take up liquids in much greater amount than 
in absorbent cotton. A cotton pad will absorb only five or six times 
its weight of water, as compared with 16, 18, and even as high as 22 
times for a sphagnum pad. 

3. Sphagnum will retain liquids much better than cotton, which 
means, of course, that sphagnum dressings need not be changed as 
frequently as those made of cotton. 

4. The better grades of sphagnum " have the valuable property of 
distributing whatever liquid they absorb throughout their whole 

* These observations are taken mainly from Porter, op. cit. 
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mass." An absorbent pad of sphagnum will continue to suck up 
fluid discharges until it is pretty uniformly saturated throughout, 
whereas a cotton pad ordinarily ceases to function long before its 
theoretical capacity has been reached. 

5. When properly made, not only are sphagnum dressings fully 
as soft as those made of cotton, but, owing to the loose, open struc- 
ture of the moss, they are cooler and less irritating to the patient. 

6. In times of emergency, sphagnum can be procured more cheaply 
than cotton. Being a product of nature, all that is necessary is 
to go and gather it, and with an abimdance of volunteer workers 
available, practically the only expense involved is the cost of trans- 
portation. 

Now, in ordinary hospital work, as Professor Porter has pointed 
out, the comparative inferiority of cotton as an absorbent is not of 
any great consequence. Here, for the most part, the wounds are 
the Result of operations, and they are made by the surgeon himself. 
They are comparatively slight, and, what is particularly import- 
ant, they are perfectly sterile. Discharging wounds are exceptional. 
For ordinary surgical work it is doubtful whether sphagnum pos- 
sesses any special superiority over cotton, if indeed, all things taken 
into account, it is equal to it; and it therefore seems improbable that 
the sphagnum dressings are destined to come into general use, now 
that the war is over, except, perhaps, for special purposes. In war- 
hospital practice, however, conditions are very different, for here 
every wound may be taken as infected ; discharging wounds are the 
rule, not the exception. Furthermore, "the methods of treatment 
recently so successfully developed by Carrel, Dakin, Wright, and 
others deliberately increase these discharges to a very great extent. 
For such cases, unless absorbent dressings are to be done away with 
altogether, sphagnum is greatly preferable to any other available 
material." 

RECOGNITION OF SPHAGNUM IN THE FIEU). 

The genus Sphagmt/m is classed among the mosses. Unlike the so- 
called " sea mosses," or seaweeds, and the lichens, which are some- 
times- mistaken for mosses, the true mosses are leafy plants. Com- 
paratively small, seldom being more than a few inches high, and 
growing in all sorts of habitats, the mosses are conspicuous chiefly 
on account of the great masses of vegetation which they commonly 
form. The sphagnums (pi. 1) include some of our largest and 
most conspicuous mosses. 

Sphagnum differs from other kinds of moss in a number of im- 
portant respects. 

First of all, a sphagnum plant seldom exhibits the deep leaf -green 
color of an ordinary moss. When wet, it commonly is a pale green ; 
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when dry, it may be almost white. Very frequently the green is 
liidden almost completely by pigments of various colors, so that the 
plants may be almost any shade from bright red and pink to russet 
green and dark brown or almost black. These colors form a very dis- 
tinctive feature of many sphagnums when they are fresh ; in nature, 
their mass effect is very striking, and they are of great help when 
it comes to recognizing material in the field. 

But color alone is hardly a sufficient test. Other distinguishing 
marks are afforded by the peculiarities of the branches and of the 
leaves. If a single sphagnum plant is examined it will be seen, first 
of all, that it consists of a main axis, on which are borne numerous 
short branches. It will be noted, further, that these branches are not 
borne singly, but in clusters of from three to six. No other moss pro- 
duces its branches in clusters, after the manner of the sphagnum. 
Along most of the stem these branch clusters are scattered, but toward 
the tip they usually grow so close together as to form a rather 
compact rosette which sometimes is mistaken for a flower. It might 
be added that the branches in each cluster are of two sorts: One 
kind stands out at right angles to the main axis; the other kind 
droops down alongside the stem and forms a sort of loose, spongy 
matting around it. 

And not only is the arrangement of the branches on the 
stem distinctive. Quite as striking is the arrangement of the 
leaves on the branches. Every branch is completely covered 
over by a scries of tiny, more or less spoon-shaped leaves, which 
loosely overlap one another, somewhat after the manner of tiles 
on the roof of a house. 

STRUCTURAL PECULIARITIES TO WHICH SPHAGNUM OWES ITO EmCIENCT 

AS AN ABSORBENT. 

To a limited degree certain of the features already described 
adapt the sphagnum to absorb liquids — the overlapping of the 
leaves around the branches, and the sponge-like matting of the 
pendent branches around the stem. But the real secret of the 
sphagnum's efficiency as an absorbent lies in the remarkable micro- 
scopic structure of its leaves. 

Before discussing the somewhat complicated sphagnum leaf, I will 
describe briefly the much simpler structure of an ordinary moss leaf 
as it looks under the microscope (fig. 1). Such a leaf consists of a 
single layer of tiny microscopic cells. Seen in surface view the in- 
dividual cells are polygonal in outline, but in reality, considered as 
solids, they are prismatic in shape. All the cells in the leaf are 
essentially similar to one another; without exception they are green 
and living, and they are all of approximately the same size and shape. 
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But in a sphagnum leaf (fig. 1) the structure is much more com- 
plex. Here also there is just a single layer of cells, but these cells 
are of two totally different kinds. First, as in the ordinary moss 
leaf, there are the green, living cells. But these green cells, in the 
sphagnum leaf, are very small and very much elongated, and they 
are arranged to form a sort of open network which runs all through 
the leaf. In the meshes of this network occurs the second kind of 
cell. These cells are large, without color, dead, and perfectly empty. 
It is to the presence of these large, colorless cells and to their remark- 
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able structure, which I shall describe next, that the sphagnum owes 
its wonderful power to take up liquids. 

Now, to a certain extent, the cells of any moss leaf are able to 
absorb liquids; but the ability of the ordinary green cells in this 
respect is insignificant when compared with that of the large, color- 
less cells of the sphagnum leaf. These, because of their capacity for 
absorption, may well be referred to as the absorbintj celU. There 
are two features in these celis which especially adapt them to the 
function of absorption : First, the wall of each and every one of 
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the absorbing cells is punctured toward the outside by several 
minute pores (fig. 2). It is through these pores that liquids are 
sucked into the cells. Each cell, acting independently, sucks in 
whatever liquid it comes in contact with until it is full. A sphag- 
num plant, with its hundreds of leaves, each leaf containing hun- 
dreds of these tiny absorbing cells, represents a highly efficient ab- 
sorbing system. And this absorptive ability is not confined to plants 
that are fresh; a dry, dead leaf is quite as efficient", when it comes 
to taking up liquids, as a fresh one. This is due to the second 
structural peculiarity of the absorbing cells; for inside of each 
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one of these cells there is a spiral, spring-like coil of thickening (or 
commonly a series of hoop-like ribs of thickening) which presses 
outward, as it were, against tlie walls of the cell and serves to keep it 
from collapsing. Even after a leaf has become completely dried out, 
this " framework " serves to keep the cell cavity open. 

Incidentally, while it is the leaves which are most efficient in 
the absorption of liquids, in some varieties of sphagnum both the 
stem and branches are enveloped by one or more layers of absorbing 
cells, essentially similar to those found in the leaves. 

It now becomes perfectly clear why it is that sphagnum is so 
much superior to cotton as an absorbent. In cotton, liquids, for the 



S28 Annual fefePORt sMiT^HSo:h5fiAK iisfStiTutioiNr, l^ld. 

most part, are merely held within a tangle of threads. In the sphag- 
num we find a highly specialized absorbing system, made up pri- 
marily of a vast series of absorbing cells, but supplemented to a 
high degree by various other structural peculiarities of the sphag- 
num plant. 

SURGICAL AND NON-SURGICAL SPECIES OF SPHAGNUM. 

By no means all species of sphagnum are of equal value for use in 
surgical dressings. Failure to appreciate this fact, and the indis- 
criminate use of any and all species of sphagnum, without doubt, was 
responsible for much of the dissatisfaction with sphagnum dressings 
which was expressed by many surgeons in the early days of the 
sphagnum enterprise. Some species of sphagnum (pi. 1), indeed, 
are practically useless for this purpose and by far the larger number 
are of little value. On the continent of North America there are at 
least 40 different species of sphagnum; in the little State of Con- 
necticut alone there are no less than 25 ; and of all these there are only 
4 that have actually been used to any extent in gaaking surgical 
dressings. It is not enough, then, to be able to recognize sphagnum 
as sphagnum. One must be able to differentiate between suitable 
and unsuitable varieties. 

Now, from a botanical point of view, the sphagnums are an ex- 
ceedingly difficult group of plants to deal with. The accurate de- 
termination of specimens is work for an expert. Fortunately, how- 
ever, the recognition of material suitable or otherwise for surgical 
purposes is not especially difficult, since all four of the species 
which are most highly recommended belong to one well-marked sec- 
tion of the genus, the so-called " CyntbifoUwm " group. With a lit- 
tle training and experience it is well within the ability of almost 
anydhe to at least distinguish with some degree of certainty between 
sphagnum which very likely will prove of surgical value and 
sphagnum which quite certainly will not. 

Without going too much into detail, then, we will consider next 
just what qualities are desirable in sphagnum material which is to be 
used in surgical dressings. 

First of all, the highest possible capacity for absorbing liquids is 
essential; and with reference to this qualification there is a wide 
rang^ of variation between different species. In general, the more 
robust varieties of sphagnum are better than the more delicate; 
forms with large leaves, dense foliage, and close-set branches are 
much better than varieties with small leaves, skimpy foliage, and 
scattered branches. In the second place, it is essential that the ma- 
terial should be soft and flexible, and at the same time that it should 
possess a considerable degree of tensile strength. Here, again, there 
is great variation between different species. In general, coarse or 
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stringy forms, or forms with stiflf or brittle stems or harsh texture, 
must be avoided. 

The qualifications specified above are fulfilled in varying degree 
by different members of the Cymhifolium group. In eastern North 
America, Sphagmmi papillosum (pi. 1), to a greater degree than 
any other species, exhibits the requisite absorbency, softness, and 
strength and is generally regarded as being much more satisfactory 
for use in surgical dressings than any other form. Locally, under 
exceptional conditions of growth, S. pahistTe^ S. mdgelkmieu/m^ or 
S, imhricatwm — especially S. pahistre — ^may compare very favor- 
ably with S, papillosum^ but as a rule these tend to develop too much 
stem in proportion to foliage or have too harsh a texture to make 
ideal surgical material. In the humid climate of the Pacific North- 
west, however, S, pahistre appears to develop even more luxuriantly 
than S. papiUoswrw and is there regarded as the most desirable 
species.^ 

In the field, S. papillosum can usually be distinguished by its very 
robust habit and its coppery to brownish color; it is never red or 
purple. The other three species ordinarily are less robust. S. 
pdlustte commonly is pale greenish white in color; S, magellardcwm 
pink or purplish red ; S. imbricatum green or frequently tinged with 
brown. These color distmctions are most pronounced in plants ex- 
posed to the open sunlight; when growing in the shade all four 
species are usually green. 

In this connection it should be emphasized, not only that different 
varieties of sphagnum exhibit a wide range of variation when it 
conies to their capacity for absorbing liquids, as well as in other 
features which adapt them to surgical use, but also that the very same 
species may vary greatly in different localities. Growing under 
certain conditions it may acquire that soft, " busljy " habit so desir- 
able in material which is to be used for surgical dressings, while 
growing under other conditions it will be harsh, stringy, and quite 
unfit for surgical purposes. Even Sphagnum papUlosfwm exhibits 
considerable variation in this respect. 

GEOGRAPHIC DISTRIBUTION OF SURGICAL SPHAGNUM. 

The genus Sphagnum is cosmopolitan in its distribution, and all 
of the species which have been mentioned as being of surgical value 
are widely distributed in Eurasia, as well as on this continent. In 

* Mention might also be made here of ^, compactum which, when well developed, 
would appear to be even better adapted to surgical work than the forms more gen- 
eraUy recommended. This species possesses an unusually soft texture and exhibits a 
remarkably high capacity for absorbing liquids. Unfortunately, while very widely 
distributed, it is only occasionally that it is found in sufficient abundance and luxuri- 
ance to be of practical value. 

136650"— 20 16 
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general, it can be said that the sphagnums grow best in regions 
where the climate is moist the year round, and where the summers 
are not too hot. They develop most luxuriantly near the seacoast, 
particularly along coasts where fogs are frequent. They are better 
developed northward than southward. 

In North America, Sphagnum papillosum ranges throughout 
much of Canada, extending southward to New Jersey and Wisconsin 
in the East and to Washington (probably to Oregon) in the West. 
S. palustre^ S. m,agellam/yimh and S. inibrica^ymfi range somewhat 
farther south, but, so far as material of good surgical quality is con- 
cerned, their geographic distribution may be taken as practically co- 
extensive with that of S. papillosum. The finest development of 
surgical sphagnum in North America, without question, is in the 
Pacific Northwest, in the humid strip along the coast from Oregon 
to Alaska. Hotson ^ even goes so far as to estimate that fully 90 
per cent of the sphagnum in the United States, suitable for surgical 
dressings, is located in the Pacific Northwest. The quality of the 
material in this region is far superior to that of Eastern moss, and 
it is from here that most of the sphagnum used by the American 
Eed Cross has been obtained. In the East, sphagnum of surgical 
quality is extensively developed along the coast from eastern Maine 
northward; most of the moss used by the Canadian Red Cross has 
come from New Brunswick and Nova Scotia. Samples of good 
surgical moss have been seen from southern Michigan and Minne- 
sota, but, on the whole, material from the interior does not compare 
at all favorably with material from along the seacoast. 

LOCAL DISTRIBUTION OF SUKGICAL SPHAGNUM. 

Taken .as a class, the sphagnums are moisture-loving plants; they 
are hydrophytes. In humid, northern regions, such as coastal British 
Columbia and Nova Scotia, they are very widely distributed, oc- 
curring not only in swamps but on uplands as well. But farther 
south, in regions where the climate is drier and the summers hotter, 
they are mostly confined to swamps. The sphagnums grow most 
luxuriantly and most abundantly in bogs (pi. 2), and this unique 
type of swamp therefore is worthy of special comment. 

Bogs are perhaps most widely known on account of the deposits 
of peat by which they are commonly underlain, and because of the 
potential fuel value of these deposits the bogs of this country have 
been the subject of Government investigations for several years past. 
Bogs are characteristically developed in wet areas where the soil is 
poorly drained. Throughout much of the eastern United 'States 
most of the areas which to-day are occupied by bogs formerly were 

1 Hotson. J. W. Sphagnum from bog to bandage. Puget Sound Biol. Sta. Bull. 2: 
211-247. f. i-48. 1919. 
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FiQ. I. — Raised Boq in Eastern Maine. 
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Fig. 2.— Boqqy "Flowaqe" Swamp in Eastern Maine. 
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occupied by lakes or ponds, and the same is true of many of the 
bogs in eastern Canada and the Pacific Northwest. A pond may be- 
come filled in and replaced by a bog wholly through plant activity. 
The fiUing-in very commonly is brought about through the agency 
of what is known as a -floating mat: The vegetation along the edge 
of the pond grows so vigorously that it spreads away f roip the shore, 
out over the open water. In this way there, is developed what is 
conmionly referred to as a quaking hog. This raft of vegetation, 
floating on the surface, rising and falling with fluctuations in the 
water level, may be underlain by clear water or by soft, bottomless 
ooze. . So firm, however, may the mat become that while the surface 
tremblfes and quakes when you walk over it, nevertheless it is quite 
capable of supporting the weight of a man. A quaking bog is an 
ideal place to look for surgical sphagnum. 

Bogs can be distinguished from other types of swamp primarily 
by certain peculiarities in their vegetation, which in turn are attrib- 
utable to peculiarities in the soil conditions. In certain respects the 
plant population of all bogs is essentially similar, no matter what 
section of the country they occur in. One of their outstanding fea- 
tures is the nature of the bushy element in the vegetation, which, al- 
most invariably, is made up very largely of membefrs of the heath 
family : Such plants as the bog laurel and bog rosemary, the Cassan- 
dra, the Labrador tea, and the cranberries. These are mostly absent 
from swamps of the ordinary description. Bogs frequently are tree- 
less, and when trees are present they are usually scattered and 
stunted. In eastern Maine an open, bushy bog is commonly referred 
to as a hefith; in Europe similar areas are called heath or moor. 

In the East the characteristic tree of bogs is the black spruce. In 
the latitude of southern New England this tree is seldom encountered 
except in bogs, while farther north, where it is much more generally 
distributed, the dwarfed bog form of it is so distinct from the form 
that grows on uplands that the two are commonly treated as distinct 
species.^ In the Pacific Northwest there apparently is no tree which 
is strictly comparable in its habits with the black spruce in the East, 
but bog specimens of various trees, when compared with specimens 
growing on better-drained soils, appear noticeably impoverished. 

From our point of view, however, the most significant feature of a 
bog is the wonderful development here of the sphagnmns. Almost 
invariably these constitute one of the most prominent elements in the 
vegetation. To a certain extent the sphagnums may grow in almost 
any wet, springy swamp, whether it is open or wooded ; but even in 
regions such as Nova Scotia and western Washington, where climatic 
conditions are most congenial to their development, the sphagnums 



^ See the writer's comment on this point in Trans. Conn. Acad. Arts and Sciences 22, 
p. 257. 1018. 
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grow best in the bogs. So abundant, as a rule, are the sphagnume in 
this particular type of swamp that many bogs are popularly referred 
to as moss hogs. 

Bogs do not always originate from ponds. In the Pacific North- 
west, in northern New England and eastern Canada, and to some 
degree in less humid regions, they may develop in flat, poorly drained 
situations of almost any description, wherever the ground is wet 
enough to favor the growth of the sphagnums ; and in this connec- 
tion there is one remark;able type of bog that is of particular interest, 
namely, the so-called raised hog (pi. 2). These are met with only 
in regions where the climate is exceptionally congenial to the sphag- 
nums, for they owe their formation almost wholly to the activity of 
these plants. The raised bog of North America corresponds to the 
" Hochmoor " of northern Europe. Sometimes they are referred to 
as hanging bogs or climbing bogs. 

A raised bog may originate on any flat, sphagnum-covered surface 
where the slope is not too steep. Ordinarily, it starts as a bog of the 
usual type. The mass of sphagnum, absorbing the water that falls in 
the form of rain or snow, slowly grows upward, and eventually the 
mossy surface of the bog, underlain by a spongelike mass of peat, 
may come to lie 10, 15, and even 20 feet above the original flat sub- 
stratum. Raised bogs are so termed from the fact that commonly 
they are much higher near their centers than at their margins, their 
surface contour, in typical cases, resembling an inverted saucer. 

Because of their dependence on atmospheric moisture, raised bogs 
are confined to regions of copious precipitation and high atmospheric 
humidity. Their presence in any region is significant, in the present 
connection, because it indicates climatic conditions suitable to the 
growth of surgical sphagnum. In Nova Scotia and coastal New 
Brunswick, where sphagnum of surgical quality is widely distrib- 
uted, for example, raised bogs are a frequent type. The same is 
true of eastern Maine. South and west of these regions (in the 
east) , however, raised bogs are practically absent and sphagimm of 
surgical quality is of very local occurrence.^ But it should be added, 
in this connection, that the absence of raised bogs from a region does 
not necessarily indicate an absence of surgical sphagnum ; singuliarly 
enough raised bogs are not developed to any extent in the Pacific 
Northwest,^ a fact which I am not prepared to definitely explain. It 
is further important to note that, while their presence in a region 
indicates that climatic conditions are congenial to sphagnum de- 
velopment, the raised bogs themselves, except locally in wet depres- 
sions, do not afford edaphic conditions suitable to the development 

^In this connection, see Nichols, G. E., Raised bogs in eastern Maine, Geog. Eev. 
7 : 159-167. f. i-^. 1919. • . • 

2 See Rlgg, G. B.. Early stages In bog succession. Puget Sound Biol. Sta. Bull. 2 : 195- 
210. pi. 29, SO. 1919. 
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of surgical qualities of moss ; most of the bog surface is too dry. The 
best surgical material, and by far the largest quantities (this is par- 
ticularly true of Sphagnum papillosum) is to be found in the wet, 
flat, quaking bogs which border lakes and ponds^ and which usually 
abound in the regions of raised bogs. 

PROSPECTING FOR SURGICAL. SPHAGNUM. 

In surveying any district for surgical sphagnum, there are a few 
practical points which it is well to bear in mind. A wooded bog 
may contain plenty of sphagnum, but for our purpose it is rarely of 
any value. The good moss almost invariably grows in open bogs. 
Again, an open bog all overgrown with bushes, where the sphag- 
num forms great soft cushions a foot or so high, is apt to afford 
pretty poor picking. There may be plenty of moss, but most of 
it will prove to be of the wf-ong variety; or if it is of the right 
variety it will be of poor quality. For that matter, it should be 
said that in almost any bog there is sure to be a large proportion of 
undesirable material; commonly the bulk of the sphagnum will 
consist of species that are of no use at all for surgical purposes. 

The best qualities of moss always grow in the wetter parts of a 
bog. A dry bog is apt to contain no material whatever of surgical 
value; a wet one ma;;^ be full of it. The best kind of a bog for 
surgical moss is a wet cranberry bog: not a bog of the artificial 
variety that is so common in southern New Jersey, but one where 
the cranberries grow scattered over a soft carpet of moss, inter- 
mixed with more or less "cranberry grass" {Oarex fiUformis and 
C. oligosperma) ^ with perhaps a scanty growth of low bushes. In 
exploring any bog for surgical sphagnum, always look for the 
wet places : the soft, quaky spots around the edges of ponds, the mushy 
depressions, and the wet furrows; and steer clear of the bushy places. 

COLLECTION AND PREPARATION OF MATERIAL. FOR USE.^ 

The moss is usually collected by hand, but in some cases forks can 
be used to advantage. In collecting, emphasis is placed on gathering 
clean material, a^ free as possible from other plants and rubbish, 
since sooner or later all extraneous matter must be removed by hand. 
After being pulled up, the moss is squeezed to remove excess water 
and then packed m^ a gunny-sack. On some of the Pacific Coast 
"moss drives" as many as 2,000 sacks of moss were gathered in a 
single day. If proper precautions are taken against mildewing, the 
moss, as it comes from the bog, can be stored without injury for 



^ See detailed instructions in papers by Professor Porter (Porter, J. B., Instructions for 
tbe collection and preparation of spbagnum moss for surgical purposes. Circular issued 
by Canadian Red Cross Society, pp. 1-7. 1917) and Professor Hotson (1918 and 1919, 
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several months. Before it is ready to be made up into dressings, 
however, it must be sorted over (pi. 3) and then dried. In sort- 
ing, all foreign material is carefully culled out, and at the same 
time the moss may be separated into two or more grades. The 
drying is best accomplished by spreading out the sorted moss in 
the open air, preferably on drying racks made for the purpose. On 
account, however, of the obvious difficulties associated with drying 
large quantities of moss in the open, various methods have been 
devised for drying it indoors (pi. 4). As soon as it has been 
properly dried the sphagnum is ready to be made up into dressings. 

SPHAGNUM ABSORBENT DRESSINGS. 

The simplest type of sphagnum absorbent dressing consists of a 
cloth bag, which is loosely filled with the moss and then sewed up. 
The bag is made of light weight muslin of close weave, the usual 
gauze covering being impracticable on account of its open texture, 
which permits fine particles of moss to work through and cause 
irritation. This is the type of dressing authorized by the British- 
War Office. A modification, developed by the Canadian Red Cross, 
embodies the use of an inner envelope of thin Scot paper tissue to 
contain the sphagnum, thus permitting the use^of gauze for the outer 
covering. The type of pad developed and adopted by the American 
Ked Cross (pi. 4) is essentially siniilar to the one just mentioned, 
except that it has a backing of non-absorbent cotton. In favor of 
the American type of pad, it is urged that it has the advantage of 
not becoming quickly wet through to the back. In favor of the 
simpler types it can be said that, besides being less expensive and 
less complicated to make, these afford better ventilation, thus being 
cooler and more comfortable. For certain methods of treatment the 
American type of pad unquestionably is superior, but " f or ^ordinary 
cases of infected wounds the straight sphagnum pad, made either 
with a muslin cover or with gauze and tissue, is in every respect 
equal to the cotton backed pad:" in fact, in many respects, it is 
better.* Full directions for making the different types of sphagnum 
absorbent pad are given in the papers by Professors Porter and 
Hotson, already referred to. 

iThls opHiion is expressed by Professor Porter in a recent letter to the writer. He 
further emphasizes " the especial suitability of the straight sphagnum pad for tropical 
use and for men who have been burned/' as is the case with so many naval casualties. 
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